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Iffi&mi] a&K±lC»j8S*LfcA 1 , Ga, In, 

[»*:«2] atE±(Jl»rtSiX*:A 1 , Ga, In, 
A s:teJ:tfPa>bft5»J: t>a«£*L£S b «r£t* 3tc 

J&^ftfclnx Gai-K As(0<x <1.0)»J^bft£ 
^ftlSrft, R»~fc**¥3f#2* I nx Ga,-x 
A s ^wa<D± 5%W^a^f I, *>>0. 
I nx Gai-x AsJ;WI4^K^y^;^ 

[»*«3] X«±JC*rii*tLfcA 1 , Ga, In, 

^^tlfcl nx Gai-x Asy Sbi- y Mfc^feftSH* 
WftWMTU nx Gat-x A 

s y Sbi-y 0»^£Jfe<o±5%£JLrtco»^««:W 
U #>o % I nx Gai-x Asy Sbi- y J;^^^ 

tfS, 5 X 1 0 18 ~8 X 1 O^ycm 3 (O^ISTfe^C t& 

*MR £ "T 5 »#Jg 1 ft v ^ b 3 cov ^fta^WclEtf <D« 

& K-^S*lTV^ r £ £«MS£i-SW#8 l ftv^ L 4 
[»#«6 ] miB»»d^e> ft S K^-^fcG 

4^K-:/£*LTv^r 1 ftv>u 

[If #JI7] WE K-^-— ^«**s, Si, S. Ge, 

6 fdiB«^awff 0 

±5%W©Wa^tl, *>o. tfrGlVKa>bft* 

v ^ c t * -r s i ft v n l 3 cd v 

9 ] flffGSWRd* b ft £ M^i^lflS 
tf*. 5 x l 0 ,6 -8 x 1 O^/cm 3 OjBffl-CfcSr i:Sr 
8MS£ t5«*« 8 !£®?>Sl/i#o 
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2 

[|S#JSl 0] MGfB-fl^#^W«B, &tWKrlBSS 

ft^ u 9 (D^Tti^<Dm{cmwt<ommt^o 

[B*S12] IWE K-t— ?Ftt»dS, Si, s, G 

1 3 ] mWL(D±{C I n A s (Dfe+7£m(D± 5 

Iv^K^yT'x^-^tt^Al, Ga, I 
n, As&£X*Pi)*tb>teZ>m£*)m$l£tlZ>S bSr^fr 
3 5c*^±OiK«^ft»-^*^*^Ji^^fiKi-^X 
RS<£>±MI nAs»J8^f)45*»#ISr*S 

[»*«14] SScpJhMInx Gai-x A s 

Gai-x Asi^^v^K^y^/U^t 
t^Al, Ga, In, A s £T/pa>bft <5S£<fc 9 51 
tR£ix3 S b t^tf 3 5c*«±OS5ffigtftm— 
?*ieMt51g^, &J3<D±\CI nx Gai-x A 
s (0<x<l. 0) J»*d»bftS^W»JI*:»*-rs 

[»*«15l S^6O±(01Inx Gai-x As y Sb 

30 fl>0, I n« Gai-x As y Sbi- y J:-f9 K 
^ty^/U^-Srtf^Al, Ga, In, A s jo 
it;p^e)45SJ:DB«Sn5 S b Sr-^tf 37tm^± 
coiSSfetft^-^^^S^r^i-^xm^^ KB 
C0_btC I nx Gai-x As y Sbi- y (0 <x ^1.0 . 0 

X^^rW-r^r «ir^^||fi:^i-5f»^«l 3ftV>Ll 5co 
[000 1] 
[0 0 0 2] 

m$z<D&m] I n A s tt#b»TKv^»l«Sr» 
50 o^fsf-e&tK i««a««-fev^ft^(Z)jSffl^SSfipS 
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3 

iStt&^rLfc I nAsSMMItfcS, 2) I 

n a s cds<^ v^\y^m^^b^m^^^t L*C 

[0 0 0 3] :^tInAsII«f^^Ii 
^cOTt^td^JitC^Lfc I nAsfo B 0 lttS^» 

[0004] Sfc, I nAsOfiSttttSracfitSfcfe 

Ga AsO37C»**^lt*6>*L"C#/t 0 I n G a A s 
i»^)£*d5-»i-S|fi|fttt«>X«i IT I n PjftMWE 

I n P tfe+m&-tZ> In^Ga ©JHfifcJttt, 
I no. 53 G a o. 47 A s 7WT?£>9, I n G a A s GDffi§C 

nPtiaft5»f3H([*rtol n G a A s 
tC*5V^t> I n A s PliClS ©Ml^if ^fei 1 
SLtt^«I^a r £ 5&5-C#i\ I n G a A 

[0 0 0 5] 3 fete, f^»<U^^-« 

I nAsS*RS:»5riliiU»ot 0 

[0006] rtL^-Clc I n A s &R&JStigJStC5fHj;8 L 
7c^-fe^<DS«(b LT, ^2-24 0 3 3f, 
^iHlB3 6 1-2 0 3 7 8^-^»liBS6 1-259583 
^<&m&$>Z>o #4^P2- 2 4 0 3 3#^ffi-ett, I n 
As©j»il:S, S i^^—\^>^l,Xm^r<OUm^ 
ttSrBfeAUfc*— yu*^-34««3eS*bTV^*s, 1 0 0°C 

7C 0 #|«Bg6 1-2 0 3 7 8 f 3, 3M&BH4G a 

As!fi±l:8l***tt I n A s *fc«t InGaA 
sSr««Si:-rs*— ^*iF-^«3g*jxTV^SdS, Ga 
AsSSi I n A s/gol^flB^fil&^att^^u, -t 

"Cfcofeo £/c> »BIBB6 1-2 5 9 5 8 3t^«T* 
tt. *77>f7X«±H:»**ftfci nAst««ii: 
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[0 00 7] 

[000 8] 

w I nAsXMRoni^iriRftU W^SW)*^;*:^ 

<DWfe\zM *) m/vtio 'tcomm, i nAs tfe^mmtf 

Ir)Cj$\ fcL<tt* ifiVMtt5rt>*>, InAsJ;»)/^K 

co*>. tollc I nAs*r«*««SHi:5i. HWsJS 
*<Tt>I n A s 0^»(c^#^l^ftS^#^>tl5 
VSrjLV^fLfco InAs(^i^«» 
*4*^Wf«ifcJHV\ixtf. tt*tt<BftVW nAsill 
Sr»*S«rfcm, InAs«»M» 

n A s <fc 9 4>£ b(C^>- K=¥ir y^*Tl£*f ZtitblZ. I n 
A s ^G a £r*|AL7t I n G a A s tCioV^Tfc. I n G 

a A s l^tSf^Wiffi^v^H *» 
tfeO ^InGaAs iSlVK^^A^ pftB <h ft «9 . f?f^ 

S&^«»WcJ:**^»**5pJffli-iXff, InAs-^ 
InGaAsCSb^AU * b^^HiS^iT 

Of&-fc^»4*aJM«B £ , KS^iitcm^ttfel nA 

tt^MtyfefeoT, Km-^*^*^ I n 

As^^f^W\ t>L<tt, ifiVMS£rfc*>. I 
nAs X D^^Vv^v K^r-r y^i*;^S:tor <h 

srwa^-rsaa-fe^^fcSo ginAsi^ 

I nAsJl^Ga-^SbjdS*A*^37C* 1 bL<«4 
7nMB B 0TfcoT^J:V\ gp^ % InAs/I^Inx G 
ai-x A s (0<x < 1.0)^1 n« Gai-x As y S b 
i- y (0 <x ^1.0 ,0 <1. 0)T*fcott) $X 
T> InAsi, I n> Gai-x As (0<x <1. 0)^^: 
40 I/Inx Gai-x As y Sbi- y (0 <x ^1.0, 0 

<i. OJi^Ltirytl^W-ilctSo 

[0009] m±^m<o±m\c\^ -tis^m 
[ooio] ^^fc, m-t^-v-mkm-Rxim-it&vo 

50 ^JiffiJttir^^SSrWfiKi-^llgfid^atfjx^l 1 1 
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5 

[ooii] £ p>^K-fe>"^ji^ji«seeaKca>-f 

^©l«Sfi5xl0 ,6 -8xl 
O^/cm 3 Offil^K, 8X10 ,6 -3X10 18 

/cm 3 te, J; 9 03; Lv>©HT-fc6 0 MClfCtty 
*JiJcK^— 5F*Bft^K— ^*ixTtJ:v\ ir^ 
Lt^ y Til i J:O^JB-fls^**i» 

[0012] *»W©-fe>"9-Ji<D±fj:»fifcStts«ji 

[0013] £ fete, *SB©j8Styftt^-;^ 
ffli-$a^ir So 

[ooi4] $ bfc, iftSfetom-{b:^¥^^^^ 
•5 -K^^r y^/v^-^otV^ r £ £ 

[0 0 15] *38W<o«*-t:>"9-fi, ^gdiSCt^y 

[0 0 16] 

[0 0 17] 01tt**MoS*<!:ftSii5«««fti;-fe:> 
f^)-otfc5iijgg^-/^T-^^to Hi - (a) 
ttWffiSrS^CW^Ufe'bO-CfcSo Hi- (b) J2_h 
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tyfi^LTV^ 0 4 (41, 4 2. 4 3, 44) 
12;*— Att^ttffiSr^LTl^o 5 (5 1. 5 

2, 5 3, 5 4) tttff^-r y^(Digtfc§ 0 r 
wt?ttli!*<oAfc««*^*^y^©*Sr«bfc. ID 2 

[0018] *»mjc»v^t. -fe^s^fc k— 

•Ct<t<, S, Si, Ge, S efc£ftt»4LV^fctf>-C 

[0 0 19]*^tyfl^f5lnx Ga 
i-x A s y S bi- y SCO I n tG a (Pfflfifcjfcfi 0<x ^ 
10 -Cfct). ff*L<Ji 0. 6^x 2*1.0 -efo^o 

1 nAsC0K«^-»»ffiSrflJffli-5/t:fetctt 0 8^x ^ 
1.0 J&S<fc»?#* Ll\, I nx Gai-x As y Sb 

io i-y iwA stsb <o£a/&jtteo ^ y ^i. o -cfcaa*. 

£P£ L< fit 0. 4^y £1. 0 , <fc L< 0. 6^y ^ 

1. 0 <D&mXfoZ> 0 tyfl^f^lt 1. 4//m^ 
T, ^Kli, 0. 5//mJ^T. i;D^t<lt 
0. 3 vm£kTX~3b% 0 0. 2 /i mJ^Tt) £ 9 S&*5«<£> 

0. 1/imJ^T^. <tO***A*JgfiLfi^*flc-feix 

irfcfT^tt-S. r CDWr&n-t (DW-Zhte, 5 0 OA 
»*L<«3 0 OAJWT, J:t904b<fi 

2 0 0AHTt*5. 4^i, »V^>"^S^fflV^ 

T -fe ^i^g fc^-r S r t \z X V ir vf-JB ^<^^FM^i 
50 g^om^e^fi. m-4fci^XcD{k^^frS^^ 
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h^^vm^i&ftiztizn+Amom&t, 3 tic, ± 

-y£fttzb*i-~^mvox+&z> 0 m3- U) \%w,-<d 
it&m^mtem^ v-t-^^m^ ^-zf^titzmxh 
60 ms- (b) \it%-<Dik^*mftm^ v-y»zti 

£m^tt-^fft (CJk^o tz^rf* &Mf& LTV n 

S^F*fife9f±. K 1 *-— ^*B»* bTftUB+Sfc<Bftfcfir 
"CfciV^S, Si, S, Ge, S eft*fl*#£bt^fcO 

[0020] ^*Jc«v^*j«fta:©)K 
tmmwM bi ^ m & c^sv >jgSMs-e fc ct 

#£b< Hi 0 Ofg^Lh, J:0»^b<ttl 0 0 
[00 2 1] *&&<D¥mfc*:sVKm^t>tiX^Z>1: 

tt, -tt:tyf|fcf(tt6lliilBll*FJ»t* 
tb< tt5fiv^ffiSr^r"?--5{b^«i¥»ff-ex a> 

t,Tfi£J;V\» GaSb, AlSb, A UiG 

ai-atSb s GaAsoiSbi-d, AlAsdS 
bi-ci, AlaiGai-aiAsd Sbi-oi, Albiln 
i-biAse2Sbi-c2, A Ib2 I ni-b2Pdi S b 1-di -^A 

1 a2G ai-a2 Pd2 S b 1 - d 2 ft ¥te#?-feWC&± & 

*fcJf<T*#v^Srt>t>, ff*bv^»»-e«>5« 

^fe^ftgfC^T. A 1 a i Gai-.i A s c i S bi-ci 
T^i, {0 ^ai^l.O. O^ci^O. 6 } *S»*b<, {0. 
5 ^ai ^I.O.O^ci ^0. 4 } dSJ:!9#*bV^HT?fc 
5 0 Albi I m-biAsc2S bi-e2~Cte:, {0. 2 ^bt ^ 
1.0, 0^C2^1.0 } dS#?£b< % {0.5 ^bi^1.0, 0^ 
C2 ^0. 8} ^J:l9»*b^«5H-efe^ 0 A lb2 I ni-b2 
Pdi S bi-di fi, {0 ^b2^1. 0,0^di ^1.0} Xfr>Z> 
^> {0.1 ^ba^l.O. 0. 1^di^0. 8 } 3fl«ff*bV^ttH 

f£><5o Ala2Gai-a2Pd2Sbl-d2t1t {0 ^32^ 

1.0. 0^d2^0. 5 } ##*b<, {0.5 ^32^1.0. 0^ 

d 2 ^o. 35} *sj;9#*bv^«ffl-cfc5o 
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[0 0 2 2] fc^tt¥W*MG>»* 1 i (* 0. 1 // 
m^li b< (i, 0.5 ym^ h 

^5 nm<Dfcmx&>Z> 0 S^tyfioi^SSrSS 
fcfcfcltt 1 // m«±##* bv\ fgllffc^^iSftcJltf) 

m^iz ^mmm-it^^m^m^m-r^K »^b 

^ItLtlMmaT, J:'9^^b<(± > 0. 5/zm 

mm*bmtffttzWcmmfa h^z^m tt^Tt 

vftif(cJ:5^-^{c^i--5^o^^ hM^fcSo 

[oo2 3] *mx<D±>-vmtm-RTfm-ik&yo¥ 

1*1 J: o t M $ tl^) It, I n — s 
20 b, Ga-Sb, G a — A s , In— As, A 1 — A 
s, Al-Sb, In-P, Ga-P^6c z\(D^X 
fcIn-Sb^»*L<fflV^tL5, *i1£Oi\\\ Vm— 

vmm<om^mm*mx&tix^xh&\<\ m^\z 
f*. w<7)<t9ft#®^ao^^fe^byhiii^-r 0 
R#affJBr-MiSr»*"rs tcr±, as— ft****** £ -t 

^^>Si:^»^*ft:Ji^e>atfttfeVlS (III ft) 
WML, Ik^mvm (ill «e) coHS|t^^>46ai: 

n«p^^*asr»*i-5Ji**^&aif**t*:iii m (v 

(vi) <Dfr&mftt-tz>o o#*^iu m (vm com 
(in «) ^^M-r^o tL-c«xftm**©a!) 

<OTC*ofi8ltS:§H*&b, »-{k-&ift^*ft:JBS:^ftS^: 
^lll »Xt/viSoRa*t^J;S#ffiSfi. ScH^g 

^0 co^J; Ojf* bv\ 

[0 0 2 4] **MO*«ft:-fe^S:fl|fiRbTV>6«ffi 

!B-ft*«*»*Jl©±Jc««ft»fiRb, 

*L6o -Tft^^>, «ffit-fe>f-Ji^^-— ^ y^n^^^ 

50 v^«. SiTS^«^)^lc Kt-^»^^f ty^A 
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AuGe/N i /Au(D3g«^£fci:£i6£^3^&<£> 
«S«ffi«aS-CJ:V^S, Al, Ti, Au, WftifO* 

[002 5] ^m<Dm^^^mj^ir^ti^Km^ 

{STCfc£<, GaAsO^fi^ilgSSfi, S i 
i^S^ffii: LT. (1 0 0) ffi-^ (110) Sk ^fij; 

nsri:>bJ:<ff^ttSo (100) SJ^ t> 2 

©«»tt©S«S:fflv>-C««t y t SrKitt 5I8U:*3 

[0 0 2 6] ^^CO^-fe^f-OSiit^^V^ 

WSxb 1 ^^ ^ MOVPEfe AL 

[0 0 2 7] ££>M, -fev^s^^s^cr^fB^ 
>f^-y>; y >^ft^sfflv^;ft5o rtt^^* 
Sr3rK©«ttJd!inx+5 § »{c fc 4 U < ffl v * h ft 

So 

[0028] m 5te*mm(Dmmmm^^(Dm&&) 
ft— «-e*>s«*«tt*^-c»>s 0 us- (a) tt-«a 

^raS5Sft*^»ffi|g£^LTV^ 0 Hi 5 — (b) tt 

±ffia>&*fcH-e*>*. las- (c) 

b*— Affiitt^rLtfc^ 1H»*4«35Sfflv^&ix« 0 

[0029] ^w^flssc-fe^tt, -t>-y-<Dmjj£m 
bfc 0 1 1 raw**^*^^*, 1 2tts i i 

1 3i*y— KiOT^yVKSIJ, 14f4y-K, 1 

So 

[0 0 3 0] KT^aWSrSllKffiltciJ:*)^^*^ * 
[0 0 3 1] (HffifliJ 1 - a ) BS 2 -f ^^^G a A s 
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10 

A 1 o. e Gao.2 A so. i6 S bo. 84^0. 3 0m m^I 
£~tbt 0 ftictytli LT S i K— nAs^O. 
2 5Mm^S^tt 0 r.<D I n A s »MO«^f£»|]ttD 
ffifcfc 1 9 0 0 0 cm 2 /Vs, hmn.miL 150Q 

S^-SgO. 8 8 X 1 0 17 c m- 3 -Cfco7t 0 
[0 0 3 2] 7^hyy^77^~S^^T, 
G a A s S«±tc^ $ ttfc«**BI±lCiBW«|5 £ ft 3 

70 £S^T, H 3 P04 %k<DX-y^l/i?mz.£.i9^mmft 

Sffi^ftS^^^P^i:ftorv^S^v ? ^ h'< 

^JiSr«tb*iirfco *b*cKfflJK#»^±9. A u G 
e (Au:Ge=88:12) 2 0 0 0 A. Nif^SOOA, 

aui^3 5ooa»m u mm<DV? h*?mc 
20 *—/um+<Dmms<?—is%:'mc 0 :3it, 2 

fc 0 CO®f^bfc^-/U^^cO^^^^XfiO. 3 6 
mmXO. 3 6mmt$)ofc a KO^/Viff 5/^ 

[0 0 3 3] *2{C^L*:J;5tC N »Jl-a^- 
Wt5o ¥^^G a A s 

^ai*«BE^?asS{bfi: 1 0 o c CJ^Jl^jov^r < 

ffiStfioiaffi^t:^ 1 5 ot*T«4?)t/h^ < , ffigtffl: 
^iSTfc*«fc/h*v^ ^ ibfc, ^^ft ^ ^-e-/u K 
lT^-;vKLm^, SR»1»^«!B[tt 2 . 3mW/ 
^ °CgSt*fe 19 , «*f±^^TIBft 10 0-150 TCKfilC 

m^xh&mx-%z>z.b&t>fa^tc 0 ^fc, (smfli-co 
o°cr^Pp1M^ft<> zSv^S®is-cMf*ltt 

[0 0 3 4] (jllS«l-b) UltM 1 - a i m«|0!># 

0.8 Gao.2 A so. 16 S bo. 84^:0, 3 
50 fc 0 Wc/yK-/InAsl:0. 2 
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77 

tCa CCO I n A s »JRO«^»»tf 1 2 0 0 0 c 

m 2 /vs. s/— HSfetfi:(i5 2 oq/d, mT-jgg 

4. O0xi0 ,6 cm' 3 tfoofc 0 
[0 0 3 5] mm&\ l-at B«IC^— /u*-¥-S:f^» 

1 50mV, 1. 1 kQX\ 1 0 0°C^±CO 

[0 0 3 6] (HiS#J 2 ) 2 >f V^COG aAsIfi 

yhWOAlo.e Gao.2 A so. ie S bo.84$rO. 3 
OymtfS^t fti-ir^f-g^ LTS i K— 7\ n 
As^O. 15/zm^I^« 0 :<Z)InAs»lg©l 
^SjSOffitt 1 9 0 0 0 cm 2 /V s . is— hSStffi 
f*2 3 OQ/a li^lSO. 9 5X10 w cm- 3 ffc 

[0037] ^t, mmm i-a t mm^ lt*-^ 

[0 0 3 8] R«H±ttttffl<Z>X 1 lC, *^-<0«Httt* 2 

[0039] ^2(^tfci ? jd, mmm2co^—^m 

6 e :<Oltt, ^P^JW^G a A s /Ufii^cO* — /Wttl 
ffl£ft#tttt3afc«l 1 - a £ IP]«0«H4Sr^ Lfc 0 $ h 
OtitSW/hS^ot ceo J; 3 {d^^figtfioia 

* btJHg;?afllT?<offifflf4— 5 0%;-C1>R|JH»[tt< . Jki^ 

[0 0 4 0] (3U&£#J3) Si2^y^GaAsli 

y K-^A lo.e Gao.2 A so. 1 6 S bo. 84 £■ 0 . 3 
ftfCtyfltLtS i K-^I n 
As£0. :OInAs|M 
^ttfficofiti 1 9 0 0 0 cm 2 XV s % is— hffifetfi 
J* 3 0 OQ/a 1 X 1 0 17 cm- 3 Tfco 

[004 1] J^T> HJEWI 1 - a £ R||R{C 

[004 2] »*ttf4«mo* 1 3fc^O«Ftf:fcfcg 2 

[0 0 4 3] S*2K7j*Ui:J;5K:, 3 o*— A* 
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72 

E&#<£T2 7 0mV < ^l^9^:#/ e ^^-y^^jbJ^mJEE^^^i- 
5 0 w^Ili, ¥^W^G a A s /t-;uf ^^^-/Uffi 

fiftft#tt»:XJkM 1 - a £ |^tt<Z>«H£$:** Lfc. $ h 
*^«RltOjaftttflFttfc*)fi«i i^il5 0°C 

co^Mir^f-o— ot^6^ /i-m^f-ft, &RX<D&— 

'i-mxnm&xz <w*>mmmx\ fi^mu&x&mx 
[0044] i ) mmm 3 ^ rmummmc j: 

19. / V K — rf(OA 1 0. a Gao.2 A so. 5 Sbo.s 
0. .3 0Mm^ftS^ o ftfc/^K— nAs^ 
0. 1 0/zm^l^tt o roi nAsSI(Z)M^^ 

20 jeii^^Tffi-Cfcofeo A 1 G a A s S bJi** I n A s CO 

[0 0 4 5] (306#J4) |82>f^OGaAsSS 
£>*®fc:MB E&tc J; U Sg-ffrg^^aWM t LTV V 

K-^A 1 0. a Gao.2 A so. 16 S bo. 8 4$: 0. 3 /z 
mM^tt 6 ftWyfiiLtS i n A s 

sro. i o u mj£g£-tbt 0 me m -its®) *m&m 

t It/ > K— ^COA 1 o. a Gao.2 Aso.ieSbo.e4 

o.i 6 Sbo.84^100AM^tt 0 :(DInAs»l 

cO^T-^MScOMii 2 1 0 0 0 cm 2 /V s N 

6tffi*42 8'0Q/D, t^-SSl. Ixi0 17 cm- 3 X? 

[0 0 4 6] m^s ?* v v y^7>r- fe^ffiv^r. 

G a A sS«±(c:^Sn^aS»lR±{c*»«f|Si:>i5 
^MV^T, H 3 P04 ^(O^y^^Jfmz.&V^mnft 
^0 -^iKC^XvCVD^ta^ 0. 2/imCOS 

HC l^cO^^^^^^JcD^^^afCfe^^ 

*b^H2S*»8fe^J;0. AuGe(Au:Ge=8 
8:12) I^2 000A, N i M * 5 0 0 A , A u Jf£r 3 
SOOAM^fU ii»oy7h^7ffi(c:j:i?. 
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(Dmi^t^-^m+CD^y^y-^ XfiO. 3 6mmx 
0 . 3 6 mmT*$)of: 0 

[0 0 4 7] Z(0^— A-Sf^ ^^VKU 

[004 8] gl^fel^tti^ 1 ^<D#t£f:t^ 2 

[0 0 4 9] g2{c^L*:<fc 3I^J4co^-^ 
^•^^A^®£^^T, 5 0 0 G<DM}&mm£fto 

3o COMfi, ?^?iG a A s ^-^^^^-/VIU 

taR«H4r±S«fi« 1-aiH CTfc 9 1 0 0°CJ^±{Cj» 

2. 3mW/tgt?fc^ r<©*^fi, 10 0-150 
°C 4: V ^ 5 pjf^-efc 5 KJflLlctH >T Steffi t#5: 

[00 5 0] (HJfe^J 5 ) WM 2 >T ^<DG a A s g« 

lo.eoGao.2 A so. 32 S bo. 68^:0. 30um$.-g:£ 
i±fe 0 ft|Ct>fgi US i K— ~7\ no. e G ao. 2 
As^rO. 1 0 ix m^M^^:fz 0 Z. CO I no. s Gao.2 
A s SfMCDm^KSOfitJi 1 5 5 0 0 cm 2 /V s , 
hmnMXZZ 3 0fi/a ST-SSl. 2 2X10 
17 c m- 3 T'fco/c 0 

[0 0 5 1 ] WT> ^5S0U P«M Lt^-;uS 

[0052] ismmmm<oSi 1 f-, ^^©wttiis 2 

[0 0 5 3] *2fc:*U!:<fc5fc: > 5OM950>*— /W* 
^tt*ftA^«Etc*H^ 5 0 0 GOWffi^j^o 

«**-c2 o omv<^v^9^#^^^^t^^mJ£ ; Sr^^-r 
t>m&<om.mmt\z\ oo°c£x±\zm^xh'h&<. m 

jh,fc^»tt«:^LT^S 0 £ IU1 0 J^LfcJ: 
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<, &m.x<Dmmttih^\ '&5k^mx&>^tcm&iz. 

•C^fSIttofe^r b&t>fa<otc 0 ZcoX o l^Z&Wcom 
Mir>*<&— oTfc£*— /PStT-lS, mRX<D&— yvffl 

/o [0 0 5 4] (it««2) Xl£M5j:m«Kc. ;yK- 

^©AIoj Gao.2 Aso.e S bo. 4 ^0. 3 0 a* m 

jSftS-frfco &i-S i K— 7*1 no. a Gao.2 A s 

0. 1 0//m^S$tt^\ ZCO I no. e Gao.2 As 

[0055] mmm 6 ) 2 >f >^<DG a A s 

<t>s® km b e fcfefc: j: *) m-i\&m*mwm ^uyy 

K — ^(DA 1 0. a Gao.2 AS0.23S bo.77^0. 3/z 
m/SfiSiirfco WciryfiiLTS i K— ^ I no.e 
20 Gao.2 As £0. 10/im^^tt o 

^W^|iltyyK-/OAlo.8 Gao.2 As 
o.23Sbo.77S:500AM^ Zbldc^y^mk 

LTGaAso.23Sbo.77^10 0AM$tt 0 ~<D 

I no. a Gao.2 A s W^<O^^^W)J£.<D$LV& 19 0 0 
0 cm 2 /Vs. NffiStfi«3 1 0 Q/D, 

Si. 0 6 X 1 0 17 cm- 3 -efcofc 0 

[0 0 5 6] J^T> jllfi«4ira*fcLrah— yu*^S: 

[0 0 5 7] R«M*fi«tbO* 1 (d. *-T-©«H*f±* 2 
[0 0 5 8] ^2^^b7t«t HJfi«f|6C0^— yU* 

^-fi^^&A^si£^c^v^T. 500 G<Dmjtc&m&t$o 

WJtoftG a A s /um^-Vfr— /Wfcti 
^«flE^2fflFJ^±offi-eS>5o ^-/utH^S^o 

m.m^m^MM5 trnzx-fov 1 o o o cj^_h^^T 
*«5fcw*-c*>9, ia*»bf±«»T/hS<, setffi 

^ ^-;vKL^^ tm&<r>&m±2. 3 mW/°C 
StffcO, ^©fffi, ioo-i50t:a^«^ 

x\ d»ojKa*-c*Kffl-x?#, ««ttt*«>Tiev\ ism 
WTNottffltt— 6 o*t:-etraiHfi*<. j£v>«afti5H-x? 

[0 0 5 9] (^J£0>J7) |82>fyfOGaAsSfi 
50 K~^A 1 o. a Gao.2 A so. 45 S bo. 55^:0. 3 n 
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mJE£fi$-££: 0 ^Ctyfl^lTSi K—:/ Ino.es 
Gao.asAs^O. lO^imfiltfi^fco 31— <ffc 

-a $f¥^5{fcB It / V K-^©A 1 o. 8 Gao.2 As 

o.45Sbo.55^5 0 0A^I$t, £ feM=*-Y y:/Ji£ 
LTG a A s o. 45 S bo. 55.^: 1 0 0 A^f 
I no.esG a 0.35 A s »R<Dtt^*£tbffi<£><6f± 1 3 0 0 
Ocm 2 /V s N >— MSStffitt 3 8 0 Q/Ck 

Si. 26X10 17 c m- 3 "efoofc 0 

[0060] j^t. mmm4 trnma^x^-^m^ 

[0 0 6 1 ] 1 *^o«Ftttt* 2 

L/c 0 

[0062] ^2 L/t £ 5 Id. Ifefe#j7<£>* — /UjR 
-T-fi£»A*«JEE(c:»v^r. 5 0 0G«^S^o 

£0 w<7)M(i, ¥^^G a A s ^-;^0^-;Ut±l 

4#tettllJ6#J 5 ^ 1^ U-tffc 1 0 0°C^X±\c^^Xh <t 

-^KLt*f(Z), S»Sfc»<^«*tt 2 . 3mW/°Cit 

*>*k rco*^-(i N 1 0 0 — 1 5 o°ct\,^o$£&^»im 
m*&. «»W*-/mi*«BE35s*:#<fiP%i««flE 

[0 0 6 3] mmms) Bg2>fyf©G.aAsSfi 
^)«CMB E&JC J; «9 ^tt/y 

K-^Alo.a Gao.2 A so. 75 S bo.zs^O. 3 u 
mf&&tSi£tz 0 m^^Mt UTS i K-^ I no. 3 
Gao.7 As^O. fgZlfb 
^WSftIHT/>K-^Alo.8 Gao.2 As 
o.7 5 Sbo.25^5 0 0A^fi^^ £h\c**y-7Mb 

LTG a A so. 75 S bo. 25 ?r 1 0 0 AM^tfc 

I no. 3 Gao.7 As ^^CD^T-^UbS^Mfi 9 0 0 0 

cm 2 /Vs. v— h®St<g«4 2 0Q/a m^-SS 

1 . 6 5 X 1 0 ,? c m- 3 T*fco/ci 0 

[0 0 6 4] J^T. 30£#J4 fcW«fcLT*— A*^* 

[0 0 6 5] 1 {C, *-?-<©4*tttt* 2 

[0066] ^2ioTLt<t5i^ ^mmsco^— sum 

^tefefeAfimEE^m^X, 5 0 0GOWttSrj$o 

0>Kfi, ^i^^/^G a A s 7ft— ;i^ff^-<£>7ft— /utH^®EE 
1. 5 /Utb^mJEcOMS 
«H4Ji*jKffil5 tl^c-cfct) 1 0 0°C£l±tz.te\,^Xi> J: 



(9) 0-233539 

16 

£>«9, 100-1 5 0°c^^9«^i 

10 mx*<nfemv£--$ o°cx~hmMtete<, zz^^mmmx- 

[0 0 6 7] (mmm9) H2^yf©GaAsSS 

commcM b e j£K x r> m-it^m^m^m ti,xy> 

K-/OA I0.8 I no. 2 Aso.3 Sbo.7 0 , 3/2 
mfiKSS^rfco »C{Cir^Ji<t US i K— ^ I no. a 
Gao.2 Aso.3 Sbo.7 £0. 1 0 u mj&g: £i±7t 0 

I no. 2 Aso.3 Sbo.7 5:5 0 0 Af$jk& J &fz 0 ^(D 
I no. a Gao.2 Aso.3 S bo. 7 WtigftWL^&WsStft 
20 ffifct 2 0 0 0 0 cm 2 /V s . >— hjgfctftte 2 7 Ofi 
/□* ST-ftgl. 15X10 ,7 cm- 3 tfcof: 0 

[0 0 6 8] &f£, 7thyyy77^-Mfflv^, 
G a A s ^±Kl»A$n^Wlf«ll±(C«n«i: ft* 

£Jttwr\ H 3 PO4 ^c03Ly^v^fflj(cJ:i3^SSP4> 

-^-^ffi(-^7XvCVD^J:?)> 0. 2 /i m<7>S 

i n^^^u/c 0 mm±^y* v v y^yy^—m- 
mmkftznft&muutt£<>x\,^z> 

HC l^Ox^fy^ia^i^ficfc^S 

fefc*fflfc*ttfcJ:*K A u G e (Au : Ge=88 : 1 2) Jf£r 2 
0 00A,Nif^5 0 0A, AuJf £3 5 0 0 Ai!M 
»t*U I*OJ 7 h^-^fetcj: *K aft— ^^comS 
— ^Sr^fifebfeo 2>T yf©r?x-/>- 

^C? — ^fWfy^f^fXtiO. 3 6mmX0. 36 mm 

[0 0 6 9] ro^S^y^, y>f#yKU 

[0070] m¥?m*&to<Dm 1 2 

[007 1 ] l2(^lfcJ:pC ^JS^j907ft— /V* 
*tt»»AA«BE«c»^r, 5 0 0G S:«fo 
50 !Wt3 0 0mV^V^9^-/^tH^mj!E^W-r^o - 
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st^m^mmm 5 1 m £-efc 9 1 oomc^^t 

cco§5f^-te, 1 0 o~ 1 5 o°ct\<^o&te^ 
mxhzmmzm^x t>«a-c# a r. t *o 

[0072] utmm 3 ) latflaj 9 1 mmizs > k-^ 

COAlo.s I no. 2 Aso.7 Sbo.3 £: 0 . 3 /imfijcl: 
£-&7c 0 tfctdS i K— ^ I no. a Gao.2 A so. 3 S b 
0.7 £0. lO/zmM^tto &f-> ;yK-^OA 
lo.a Ino.2 Aso.7 Sbo.3 £r 5 0 0 AfiJtdg$-t£- 
fc 0 CCO I no. 8 Gao.2 A so. 3 Sbo.7 ^EicO^On 

^p^fiK, h«SMt 
fc. 

[0 0 7 3] (HlfcflSJlO) iS2^yfOGaAsS 

y lo.a Ino.2 A so. 05 S bo. 95^0. 3 

vm&&£^fc 0 ^Ctyfi^US i K— 7" I n 
0.8 Gao.2 Aso.5 Sbo.5 0 . 1 0 ^ mfifc;!: £i± 

fc. gcic, M-ffc^«^i»f*:/B £ ityy K-^A 1 

o.8 I no.2 Aso.o5Sbo.95$r5 OOA^I^-^to 
CCOIno.8 Gao.2 Aso.5 S bo. sM^^W.^^W) 

&(Dm& 2 1 0 0 0 cm 2 /V s . hffiStfifi 2 7 

Ofl/a t^SSl. 10X10" cm- 3 tfoofc 0 
[0 0 7 4] J^T\ HJfiW9i:l^«(CLr^-/U3R^S: 

[00 7 5] BH*ttf4«WO* 1 tc, *^(0«M±f4* 2 

[0 0 7 6] *2i£^L;fc«fc 5M> *Jlfi09l OCO^-zV 
Ig^f^feA^mEEtC^VM:. 5 0 0G«$M^ 

-Oflte, spAStfjjfeG a A s /l^f^co*— /um^m 
JEJ; 9^3fg*#iMfT*fe£ 0 /Wti;ft«EE<E> 
aSittiiUlPis trac-efc?) i o ot^JtuiiH^T 

ifc#j5£i§j«*cfc*K aR»ktt««>r/hS<, ffiStffi 

ffi^-^KLm©, M&ttttfcOffifttt2. 3mW/°C 
e-Cfct), 1 0 0-1 5 0ti:V^«*^ 
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flB-COfltfflW:— 6 0°CT*t>Pp1M(i^<, j£v^SI5BB"e 

[0 0 7 7] (|llfi«3J 1 1 ) 2 ^ y^G aAsS 

yK-y(Z)Alo.4 I no. e A so. os S bo. 95$: 0. 3 
/zm^I^^Co #;{Ci? t LT S i K— ^ I n 

0.8 Gao.2 A so. 2 Sbo.s 0 . 1 0 /z mEfcH 
jo it 0 I-f^^l^lt/y K-/OA 1 

0.4 I no. 6 A s o. 05 S b o. 95 ?r 5 0 0 A^l^-f /: 0 
r CO I no. s Gao.2 A s o. 2 S b 0 . 8 SJ^cOfl^^Kj 
£tf>«f* 2 1 0 0 0 cm 2 /V s , hffifetfigfi 2 5 

QQ/a m^§Sl. 19X10 17 cm- 3 t^of: 0 

[0078] j^t> mmm 9 t pmkk: ut*— a*r-«: 

[007 9] 1 ic, *^<*>4»teW:* 2 

L7t 0 

[0 0 8 0] m2\Zm\^fr&1^ HJS^Jl 1 CD/tv — /U 
20 *^teS»A*«ffifc:iH^-C. 5 0 0GW««SSSr» 

~<£>Mte. ¥W4G a A s ^-;v^co^-;utti^l 
JE<t *)ffi3m±%\,^mx&>Z> 0 /utti^ttEEco 
ifiS«FttttHltefi»j5 ^:PDt?fcf9 1 0 0°CJ£U:^;&H^T 

fli^—^Kbfc^CO, IRJ*«0««Ctt2. 3 mW/°C 
STffcO, rco^ti, 1 00-1 5 0°Ci^9«^ 

{f SM^co fc 5 r t &t>fro 7Co 
[008 1] (HiiS^J 1 2 ) ft^-8b*S:*Jffl L/t*-/P 
ill2^yf(OGaAsSfiOM 

tcM b Effete j; m-^m^m»m ^tt/yhw 

COAI0.8 G ao. 2 A so. 16 S bo. 84&r 1 . 0/im^ 
40 ^^c 0 &t£i?>?-g£ U;VK-/I nA s Sri 5 

K-^A 1 o. a Gao.2 A so. is S bo. 84^r 5 0 0 A 
Sfcft*^:, JbWty^liUGaAso.nSb 
0.84$rl00A^SHfc o r^I nAs»I(^iW , 
»)S^>ffiii 1 5 0 0 0 cm 2 /V s , >— hffiStjgfi 2 
OOQ/a Ifftftl. 3 9X10 ,8 cm- 3 t*$)o 

fc. 

[0 0 8 2] J^T> iWJ4^i(at^-;^^ 
50 M^bTto 
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[0083] »«H*tt«fcB*>*3te, m*<Dftm*m4 

[0 0 8 4] ^4 Cl^L/cJ: 5(C HJS^Jl 2<£>*— 
^li^ftA^aiEt^V^r, 5 0 0G(OIMS^ 

co?as*8Ftt*ia i i jc^l/c 0 ^itffx^, /uta^i 

«EE<0ffl*3Mfc«t 1 0 Ot^JilC^T Vh£<^tLfc 
2 . 3mW/Cgtfc^ l 

0 0-15 0 o C^V^9^^^^T^5ffi^(C^V^r^ 

-5o c t:T?trasti*<, jKv^ms*SH'T?«*stt 

< ^mu^x&mxz, 
m$>xm\<\ 

[0 0 8 5] 0tttfif4) ^jn^iC, jff&2 
^ yf^G a A s Sfiotiicy y K-/^ A 1 o. 8 G 
ao.2 A so. 5 Sbo.s & 1 . 0 /* mJGKft Si2:fc 0 

K-^COA 1 o. 8 Gao.2 Aso.s Sbo.5 £: 5 0 0 A 

^CH^iHtGaAso.s Sb 
0.5 *10 0AM^fc 6 fiJcIIIOgl^^ni;- 
I*. '>L^St)^^btL, r<D I n A s *R<P«rP»» 
S^tli 2 3 0 0 cm 2 /V s , h&fctMte 103 

OQ/a 1. 7 5 x 1 0 18 cm- 3 T-feo 

-t^Th— ^tb*«flEtt % 3 5mVi/J^<, A^ffi: 

[0086] (HJ£#J 1 3 ) *^a*£:fij/fl Ufc*— 
SR^fcWSBW-e, e^2^fy^GaAsSS(Oi® 

cOAlo.s G a o. 2 A s o. 1 e S bo. 84 1 . 0 n 
£-fc*:fc 0 #clcir ViJ-JI ittyy K— -f I nAs^20 

K— ^Alo.a Gao.2 A so. is S bo. 84$: 5 0 OA 

SbM+S/^iiLtGaAso.ieSb 
c.8^l0 0AM^fc o ^(^InAsilOl^ 
KSOlifi 1 5 0 0 0 cm 2 /Vs. hjg^ffifi 2 

15Q/a 1«S0. 9 7 X 1 0 18 cm- 3 T-fco 
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[0 0 8 7] J£AT, H*60)J4 ^I^I(cLt/t-;Ui^^ 

[0088] mmmm.^m.z^ *^okh*«:*4 

[0 0 8 9] S4(^L/:J:9(C, HlfiW 1 3 <7)*— /u 
*^f*;£ftAA«j£K:iHvt % 5 0 0G©j»K8ISr» 
oflt*4 , t?2 2 5mVa>5*^^- MfcWj«EE** 
•f"5o r coffin ¥W^GaAs^-;Uif^^ 

©a*»b»43at« i 2 £H3«M/h$ < , ^tzm^t&m 
m<ommmfci>mmm 1 2 1 5 otis^-e^ 

UffcUfcarf-tt, Sft»«^«»tt2. 3mW/°C§T^ 
9, r^Smi, 1 0 0-1 5 0°Ci:V^9^^pItgT* 

£fc i&aflj-coffifflfi— 5 o\:-x?tBgjBj±/j?<, jr£v» 

[0 0 9 0] (glig^J 1 4 ) JbH*A*r*UJB Lfc^-/P 
^?:#6@^r% |i2^>^GaAsSS(7)ffl 

. (cMBESnj;^-MW«ftlt try y K-y 

OA 1 0. s Gao.2Aso.1eS bo. 84^1. 0 mfiJc^: 
^■^feo fti:t y t« i IT y y K-y I n A s S: 3 0 
oAjSftSii-fc. #ctc N JB^ft^MtLtyy 

K-/OA 1 0. a Gao.2 A so. 16 S bo. 84^5 0 OA 
30 SbWty^lil/'CGaAso.ieSb 
o.84^1 0 0A^I$tt o :©InAs|f^)iW 
n&(Om\t 1 5 0 00 cm 2 /Vs, ^ hffigtffifi 2 

5 0Q/D, t^IgO. 56X10 18 cm- 3 tfoo 

[0091] mmm 4 1 mm\z 

[0 0 9 2] I^litttlOS 3 *T-0#tttt*4 

[0 0 9 3] *4(C^L^<t HJfcflajl 4 

o«#*-e2 1 OmVi^p^^^ /um^mi£^rW 
t5o ¥WiGaAs^;l/gfW-;U 
W**E0 2ffiF£il±(0«[-Cfc5 0 ^fc, ^-/UtH^mEE 
^MflE3E{b*illJ£0»J 1 2 <t Ip1*8<0 WttS:^ L/c 0 * frm 

^i^m^^m^ithmmmi 2 ir^^i 5 o°c^® 

V\ 1 0 0-1 5 0 o C^V^9«^^T* 

50 MKfSISTMfSgttcofc^r <hd5^ofc 0 
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[0 0 9 4] (Xffiffl 1 5 ) *^J»*Sr?iJflB Lfc*-^ 
Sfffr#-51ft"C, Sg2^fy^GaAsSS<Dffl 

^>A 1 o. 8 Gao.2Aso.i6Sbo.84$rl. 

£-frfco ^ctyiMiit;yhWinAs^io 
oAjfcftS-frfc. ^^^iiltyy 

K-/OAI0.8 Gao.2 A so. 16 S bo. 84$: 5 0 OA 
j£ft£-ti\ $ £>M3rir y^?M t LTG a A s 0. 1 e S b 
0. 84 £1 0 0 Aj&ft :oinAs»IOlf$ 
SbffiOffili 1 4 0 0 0 cm 2 /V s , hJgfcWfite 2 

2 0Q/a tf»S2. 03xi0 ,8 cm- 3 tfco 

[0095] sir. mmm 4 1 mm\z lt*-**** 

[0 0 9 6] BH«H£tt«tti<o*?3 *^o«H4tt*4 

[0 0 9 7] ^4 (C^LfcJ: 9 SgKfiMl 5£>*— A- 
*^te£teA;fcaffifc:;SH^-t\ 5 0 0GO«JK*«4:» 

-T£ 0 rco{fite x ¥#7#}&G a A s Alff^-O* — A 

s^^ttnisw i 2 1 mmx& v , i o o'ceuiicasi* 

rtSfcHifcflajl 2 fcRIWci 5 Ot}&jffi*TfcSffi«<Z>ffi 

Tojt^jjvf* iBllMSkfc**>ae)TJ:v\ r^T-tt. i 

o o-i s o'ck^^oft&^mxfrzmi&tcm^xh 

[0 0 9 8] (MMM 1 6 ) *^-J»*S:*Jffl Lfc*-A 
*^S:#5l»t, ilg2^yfOGaAsiK^$I 

COA 1 o. e G a o. 2 A s o. 23 S b o. 77 $: 1 . 0 mEfcH: 
$^T7t e UclCtyfltLtyyK-^Ino.s Ga 
o.»Astrl 5 0A*fc6£-&7t o Sctc, 
Sittt/yK-^Alo.a Gao.2 Aso. 23 Sb 
o.77^50 0A«^, ^m^T'iHtGa 
Aso.23Sbo.77^1 0 0A^I$tt e :oino.9 
G a o. i A s »BtO«^-»tbSO«tt 1 4 0 0 0 cm 2 
/Vs, h«Stffl[tt3 0 0Q/D, SrPiSSEO. 9 
9X10 ,8 cm- 3 T^of; 0 C^fSfitf #FSrf ^ 

[0099] jl^t. mmm a t wm\z tt^-^s: 
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[oioo] m¥f&te'&m<Dm 3 ^T-co^t^ 4 

[0101] ^4{^LtcJ;5{-> m&mi 6<D7fr—/U 
i~So r coffin spiSW&G a A s 2fr— A^£>*— ;V 

fc* fiia«|-c«)fltfflr±, — 5 0 < t:*T?tB9JHfi*<. j£v> 

[0102] (H^0tj 1 7 ) fi^»S£:flJ/S Lfc*— A* 
X^fcHSIft'C, |g2^fyfOGaAsSSO$ffi 

OA loj G a 0. 2 A s 0. 32 S bo. 68 £r 1 . 0//m^ 
£i*T7t 0 ^tytliLTyyK-/! no.e Ga 
0.2 AsSrl5 0A«gStfc. #CM, ffS-ifc'&^iSI 
^lilt/yK-^Alo.e Gao.2 Aso.32Sb 
o.6bSt5 OOAfifeftS-fr, SbMt^ifcUGa 
30 Aso.32Sbo.68$rlOO AM ^ tt 0 :©Ino.8 
G a 0. 2 A s W^<E>m^9j&<E>fi|te 1 3 0 0 0 cm 2 
/V S> >- hffigtffi[tt3 2 0 Q/n, iT-Sgl. 0 
0 x 1 0 18 cm- 3 t$>ot 0 r^SItti^^Sr^filc 
LTV>6r £ 4>?&i&£*lf;: 0 

[0 10 3] HT, jaS«4iR]«^LT2l?— /i*-^Sr 
[0 104] R#ttfi«fcH<z*3ir, *^-<75»tttt*4 

L7t 0 

[0 10 5] SMtC^LfcJ;?^ ||16«R|l 7^tx-;u 

o^#^-C2 0 5mV^:^5*#W- /I'ttWflBESr^T 
"T^o rofilte:, ¥*&W*G a A s A-^co*— A 

o?as^ttt 1 0 o°c£x±{z}o\,^x <mrLtz^m 

#ttS:^L"CV^ 0 il 4 (d^: L/c J: 9 ^T-JSfetM 

^aft^bm 8 o < csft*t?^<iST"rsr 1 
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«\ 100-18 ota^^^ieTfessiiaw 

[0 10 6] (Jfc««5) SHfli7^W«|:, 

yf<OG a A s iMKOSffijuy >- K— -y<DA 1 o. 8 G 
a 0.2 A so. e Sbo.4 & 1 . 0 /* m/Scg £it7c 0 #Cf- 
/yK-/Ino.8 Gao.2 As^l5 0Ate^t 
fc 0 y > 1 o. 8 Gao.2 A so. 6 Sb 

0.4 S:5 0 0A«ftSt, Sbl^+y^ItUtGa 
A so. e Sbo.4 SriOOASft^to fifeftSIRtf)* 
I^n^ (is ^L^S!?^^ I no. s G 

a 0.2 A s W^<Dl^^&W)§L<0$LV& 2 0 0 0 cm 2 /V 
s, hJSBtffittl 10 0£2/a B^FSffi^> 1. 

89xio ,8 cm- 3 tfcofc 0 mmm4 kmm<Dj?mc 

3 0mV^/h^<, AM^2. 2kQi!*«fcK^ 

[0107] (Xftffl 1 8 ) S^-a!i*S:*iJffl Lfc*— 
<DA1o.b G a o. 2 A s o. 45 S bo. 55 1 . 0 m^c^: 

$-^fCo ftlctyfli: it y y I no. 85 G a 

o. 35 As^i5oA^fi$^c 0 #ctd, %-\\^m^m 

*IiLT/yK-/OAlo.8 Gao.2 Aso.4sSb 
o.6 5 S:5 0 0A«g§^ ^H^^iiLtGa 
A so. 45 S bo. 55 $r 1 0 0 AjSftSitfco no.es 

g a o. 35 a s mmcom^W}^ <om* 14000cm 2 

/Vs, ^M65tfill3 6 0Q/a l^SgO. 8 
3xifl'8 cm -3^ofc 0 rroMiifWF^rM 

[0 10 8] JE*T\ Sat«4iW«|CLT*-/u**«r 

[0109] JRWtttt«fcB<£>*3 *^<o«M4li*4 

[0 110] *4fc^U5:J; H®0iJl 8<7)*— 

^te^l&A^mHla^T, 5 0 0G«SM^ 
o^-C2 0 5 m V i: V> 5 <C*-/Uttl>]fffiS:ff 
t6 0 ^iSjlft&G a A s /um^CD^— )V 

tH*«£EojaK2e{t« 1 0 o 0 cJ^±^cjov^rt > /^$ <® 

flsfcl 8 0 < CSS*-C^<i£Ti-5r<!:fc*<, Sttfc 
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&m*2. 3mW/tttfo^ r<D^fi, 100- 

1 8 o o ck\s^m&T^mT+fr%mmcm^xt>4&mT' 

[0 111] (31160111 9) ilg2^yf(DGaAsS 

y K-^A 1 0. b Gao.2 A s 0. 75 S b 0. 25 £r 1 . 0 

0.3 Gao.7 AsS:150AfiSfiStfco &f-. ^— ^ 
^ft^ifti t Lt y y K-T'OA 1 o. 8 Gao.2 As 
o. 75 s bo. 25^5 0 0 A/fcSS-^ Zb\£*w7mk 
LTG a A s o. 75 S bo. 25 1 0 0 ASI^tt 8 ~(D 
I no. 3 Gao.7 A s Wf£k<DM^&W}]£<DljS.\'& 1000 
0cm 2 /V S> ^htSKIIi4 0 0Q/a m^-s 
Si. 04X10 ,8 cm- 3 t*fcoto r<£>»§|{;t4T-# 

[0 112] ^AT> ***fl4fcra«ICLT*— 

[0113] uHwtttaa«)*3^ «^^«H4tt*4 

[0 114] *4^*UfcA 11160111 9<Dfr— A, 

^^■^*&A^®SE(CMV^T S 5OOG0WS^ 
ol#*fl 5 0 m V i: v ^5 4*-^Hi*tES:f 
-r^>o :©Itt, ^^GaAs^;v|^^/i/ 

jo (D x Jh-/ua*«E<D«a«^b« i o oTceLbtedsvvr 
ffi^affi^kti 8 o 0 css*r^<{STi-^r i: 

tt, J»S*tf>««f* 2 . 3mW/CSt«)D, rcD^T- 
te, l 0 0- 1 8 Ot:i:V^5fie*^«rfiB"^*>5ii5«a(c» 

[0115] (HJ60IJ 20) BIS 2 >T yf^G aAsS 

S^SSCMBESia 0 i Lty 

y K-y^A 1 o. 8 I no. 2 A so. 3 Sbo.7 1 . 0 
um^^^rtco SlctyfiirttyyK-^I n 
o.8 Gao.2 Aso.a Sbo.2 1 5 0 Af&g $^rfc 0 

^(c N si^w^iatyyK-^Aio.s 

I no. 2 Aso.3 Sbo.7 & 5 0 0 Afifcg S^fco 
50 I no. a Gao.2 Aso.s Sbo.2 WtiM<OM^-&W)$E<D 
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25 

m* 1 5 0 0 0 cm 2 /Vs, >— UgSWttt: 3 0 0 Q 
9 3xl0 ,8 cm- 3 T*fcof: 0 ~<D 

[0116] J£TF\ HJteflJ 9 t mm\C LT^-y^5r 

[0 117] ItttttittUKOX 3 fc, ^^-C0#^ii^4 

[0 118] *4{OTttJ:5l^ MMffl2 0<D&— 
^te^&A^^JEfc^T. 5 0 0G«OlJ«*S:fif 

m<Dum.mki>mmm\ 7 tmmia s o°cm&^x^ 

«f^Ufc**tt, RUfe«C<Dfilft»2. 3mW/°C^T^ 
t). ro^^fi, 1 0 0~ 1 8 O^l^t^^^T- 

?flftttH-CfS lifted r <h ^*^ofc 0 
[0119] e ) jusm 20^ ra«t^, y>K 

— zf(DA 1 0. 8 I no. 2 Aso.7 Sbo.3 £; 1 . 0 m m 
fifcft£l*fco >- K— y I no. 8 Gao.2 A so. a 

Sbo.2 iisoAMStt, ;yK-^©A 

lo.s Ino.2 Aso.7 Sbo.3 £: 5 0 0 Afi£jl:£i± 

m*i 0 5 0Qk#nizm<, i^»»sii22ooc 

m 2 /Vstfcofc 5Wl£«9fclRl«<0*tt"e*— /P* 
3 0mV£/h£<, A*Sfetfi2. 1 kQt 

[0 12 0] (mmm2 l) ti2^>^GaAsl 

S^tSicM b e 8;K J: 9 ft^fe^fttl £ Lty 

>K-^Alo.8 Ino.2 A so. os S bo. 9s£r 1 . 0 
o. a G a o. 2 A so. s S bo. s & 1 5 0 Aj£g £ i±7t 0 

Scic, SfS-fc^¥*»Wf £ ityy k-^a i o. a 

I no. z A so. os S bo. 9s£ 5 0 0 AjftJUJfcft &-&fz 0 
rcoino.e Gao.2 A so. 5 S b o. s Wf&ft&.^&W} 
m<om* 1 5 0 0 0 cm 2 /V s , >— hj&fittltt 2 9 
0Q/a tfJIKO. 9 6 X 1 0 18 cm- 3 T^o7t 0 

[0121] JL^T, XIEM 9 fc |^I«tc LttN^Sf?: 
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[0 12 2] RWtt««ttlO*3fC H *T-(0«Fttf±*4 

[0 12 3] ^4^b7cJ;p{-, Hffi#<j2 1<D*— 
^^-tt^A^mEEtCT^V^T, 5 0 OGOlMS^ft 
o«#tt2 l 5 mV£v> ^ftjinm&G 
■f*5o ^^Xittt, ?^GaAs^l/^W-;U 
ttJ*«£E<^2ffiP«±<7>ffl:-e*>5 0 ^ttLfcWE 

lo^Sff^^lM i 7tra«|: l 8 OtlS^Ti: 

Mf^LTt*^^ Mtttt<D«ft(l'2. 3mW/tfiTj) 
9, CKDjSf^-li, 1 0 0 — 1 8 0°Cb^^?$£&?FpimX* 

20 [0 12 4] (»J22) ^2^yf(DGaAsI 
> K-^OA 1 o. 4 Ino.e A s o. 05 S bo. 95 £r 1 , 0 
o s Gao.2 A so. 2 Sbo.s £: 1 5 0 Aj&g $^T7t 0 

&tc, lzfb^»#Ii: try y k-^a 1 0. 4 

I no. e A s 0. 05 S b 0. 95 I: 5 0 0 Afi£M^$ Wc a 
r CD I no. a Gao.2 A so. 2 S b 0. &Wf^<DW, s F&W) 

mom* 16000cm 2 /v s , h&tfimn 2 7 

OQ/a tfigO. 9 6X10 ,8 cm' 3 t'$>of: 0 

[0125] sit, mmm 9 1 mmz Lt*-;v*f^ 

[0126] RWt£M:«tti(7>S3 *^©«HtWaf4 

[0 12 7] *4t£^L;fc<fc 9fC. H^0ij2 2 
^T•^l^A^mffi^V^T, 5 0 0G©tt***S:» 

-T£ 0 ^Ofifi, W^GaAs^/UiW^-^ 

ffl^MS^kfcsas^j 1 7 tmmic 1 8 otst*^ 

»fpbfe«*tt:, IR»»0«««2. 3mW/°Cgtfc 
^(7)^(i N 1 00-1 8 0ti^9«Wit 

50 *-/uai*«ffi^*:#<BPt>*;iB«-c, ^oM*t?tt 
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[0128] (»J23) S^2^yfWGaAsS 

yK-^OAlo.a Gao.2 A so. ie S bo. 84$: 1 . 0 
/zmj£g£-£fc 0 #:fCS b<7^£RPJtU lJ^/lfctt 
/&g£-tfrfc 0 S bcoBS^f^^^6^fR)s#(c I n <D 

^^rl^^/f^BS^L^o SI^^TA s $:BSJftU 
1r>^Jf £ U;y K— ^ I n A s £ 1 5 0 A^cS^it 

MK&^tbztm&f^s b(D^&mM\^fz 0 sb^ij^ jo 

Io.b Gao.2 Aso.teSbo.84^500 Afijcf: 
$ feM^-V 5//!^ LTG a A s o. ie S bo. 84 $r 1 00 
A/fcK $ i±7t Q ZCDl n A s jSglOS^SbS^ffite 2 
1 0 0 0 cm 2 /V s > v— hS6tfiStt2 0 5 Q/Ck 
mT-SftO. 9 7X10 ,8 cm- 3 t*$)of: 0 I n A s if 
tAlo.a Gao.2 Aso. ieSbo.84iO#ln(CI n — 

[0 1 2 9] £AT, HjSfi«4 tl^«fcU-C^— /W3R^$: 20 

[0 13 0] MliftH0^3IC, *^0#ftttS4 

[0131] *4(d^LytJ: 3^*— 
^^^A^«at(^V^r, 5 0 0GO>WM€*««rJ* 

i~£o r.<Z>ffif3\ ¥^^G a A s ^-^^ 

^taffi«H±«*J6«aj l 2 <b |S]«-c*> 9 . 10 0 °CJL^_h{c 

SEffcfciaMSi 2irP«^i 5 o°c^ffi^r^<ffiTi- 

itmwx. mm<D®mz 2.3 mw/titfc t> . r. 

co^(^ 1 0 o~i 5 o 0 ch^^o'&^~*imx+fr>z>m 
fiafli-cottffltt— 5 0 °c-e 1 mstttt < , j£v ^asss 

[0 13 2] (5IJS#J2 4) ili2>fyfC0GaAsi 

iwtiCMB Effete J: 9 JB— Ity 

> K-^OA 1 0. a Gao.2 A S0.32S bo.88^1. 0 
^tc, S b <Dffl$tt : tt J $ > £>Z) t I^IB^fC I nCD 
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**rl«^Ji£ttHMtLfc. 5I#1RV>TA s £G a £RB 
ML. tytIi:iryyK-yi no. a Gao.2 As 
Sri 5 0Aj£«£-thfc o &tc s St/ I n<0^$* 1 JjfW 1 /! 
fcTWHRItU I nOjJSJt£^£££^B#(cS b G>*SrB8 
ift Lfc 0 S b $: 1 lR?J|JBjftlft % fS-fl^»¥*fWi i 
ttyy K-^A lo.8 Gao.2 A so. 32 S bo. eaS: 

o. 32 S bo. 68$: 1 0 0 AricftS-thfco ^cOIno.a Ga 
o. 2 A s »^Om^-^SjSOffiii 1 6 0 0 0 cm 2 /V 
s, '>-hfil5lItt3 0 0Q/a ^M0. 8 7X 
1 0 18 c m- 3 T*feofe 0 I no. s Gao.2 Asi^Al 
0.8 Gao.2 Aso.32Sbo.68f0#g{Cl n-Sb© 

bfc 0 

[0 13 3] «T\ «k«4tH*ttT*-^t 

[0 13 4] RWtttt*fflO*3{c:, *^<0«H*tt*4 

[0 13 5] Sc4M^LfcJ; 9^ *Jfi«2 4<D*— 7U 
^fi^A^mHtcMv^T, 5 0 0G«1*M^ 
ol#tt*2 2 5mVa^^W" /WH^WES:* 
tl)o rtf>ffif±, ?^^GaAs*-;u*^-^ 
m*«EE0 2fflF«±^>ffl["efc5o Sfc, ^ttJ^«JE 

oaftwttttsiifififtj i7^ i^«-e*> «9 , ioo ^j^jitc: 

3«b<>3Slfc«i 7fcHH*fci 8 0 , CSKi^<fiTt 

6^ibt>*<. m&fkftmcmtix\,*z>zb&t>t>*o 

fc^T-ti. mtktk<Dtt&t±2. 3mW/°CltfcD, r 
CD*.^*, 1 00—1 8 0°Ct\<^0ft%:^-zimX3bZ>m 

mem ^x $>&m x$z^t&wtbfrktt:otz 0 

HUA«EEdS*# < BP d^oiSl^^it' 

[0 13 6HU, wti^r*<D3gm$r*^^'6i:*l- 
*4<©ct5f-*S„ *2:fcJ:t*£4*^aft»tt$:^-t- 

[0137] 
[i£i] 
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29 30 







m & 


1$ 


No. 






\ A ) 




Mobility 

f __ /it > 


*-> mm 

[ Q J 


{ x 10 era ) 


1 - a 


5"; 3 V K-7 (Si-) 


I n A s 


o c n r\ 
Z o U U 


tap 


1 9 0 0 0 


15 0 


0 . 8 8 


1 — b 


/ V K — r I n As 




o c: n r» 
* D 0 0 


m 


1 2 0 0 0 


5 2 0 


0 . 4 0 


2 


S i - I n As 






15 0 0 


M 


1 9 0 0 0 


2 3 0 


0. 9 5 


3 


S i — I n A s 






10 0 0 


M 


1 9 0 0 0 


3 0 0 


1 . 10 




^SH& Si-InAs 




10 0 0 


M 


fiilS^Bl 






4 


S i — I n A s 






10 0 0 


^ 


2 10 0 0 


2 8 0 


1.10 


5 


S i - I n G a 


A s 




10 0 0 


M 


1 5 5 0 0 


3 3 0 


1.22 




*$h^S i - 1 n 


G a 


A s 


10 0 0 






n& 




6 


Si-In G a 


As 




10 0 0 




1 9 0 0 0 


3 10 


1.06 


7 


Si-In G a 


A s 




10 0 0 




1 3 0 0 0 


3 8 0 


1 o c 


8 


Si-In Ga 


As 




10 0 0 




9 0 0 0 


4 2 0 


1,65 


9 


Si-In G a 


As 


S b 


10 0 0 




2 0 0 0 0 


2 7 0 


1.10 




*$!^S i - I n 


Ga 


As S b 


10 0 0 








mm 


1 0 


Si-In G a 


As 


S b 


10 0 0 


m 


2 1000 


2 7 0 


1.10 


1 1 


Si-In G a 


A s 


S b 


10 0 0 


*r 


2 1000 


2 5 0 


1.19 



[0138] [^2] 







ffo. 






(A) 




(fflV/500G6V) 


R 

( Q ) 


t7M 1SEEV 
fmY/QG&Y) 




1 - a 


«>y a>K-^ (Si-) 


I n A s 


2 500 


m 


2 10 


3 7 5 


1.20± 0.40 


A 


l.-b 


> > K— n A s 




2 5 0 0 


m 


1 5 0 


1100 


m± 


B 


2 


Si-lnAs 






15 0 0 


m 


2 60 


4 6 0 


m± 


A 


3 


Si-InAs 






10 0 0 


m 


2 7 0 


5 8 0 


m± 


A 


itnmi 


Si-InAs 




1 0 0 O 


m 










4 


Si-InAs 






10 0 0 


*r 


3 0 9 


5 6 0 


1.2D± 0.40 


A 


6 


Si-In Ga 


As 




10 00 


m 


2 0 0 


6 5 0 




A 


tfctM2 


*S£S i - I n 


Ga 


As 


10 0 0 


m 










6 


S i — 1 n G a 


A s 




1 0 0 0 


m 


24 0 


640 


1.20± 0.40 


A 


7 


Si-In G a 


A s 




10 0 0 


m 


1 9 5 


7 50 


n± 


A 


8 


S i — I n G a 


A s 




10 0 0 




1 4 0 


8 4 0 


m± 


A 


9 


Si-In G a 


A s 


5 b 


10 0 0 


m \ 


3 0 0 


5 4 0 


®± 


A 


tttSEfSf 3 


*H£-S i - 1 n 


G a 


As S b 


10 0 0 


m 










1 0 


Si-In Go 


As 


S b 


10 0 0 


m 


3 1 0 


5 3 0 


1.20± 0.40 


A 


1 1 


Si-In G a 


A s 


S b 


10 0 0 


*r 


3 0 5 


5 2 5 




A 



[0 13 9] [^3] 
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A3 £r 






No. 






(A) 




Mobility 
(en /VsJ 


t£t?t 
< Ci ) 


[ X10 CD ) 


1 2 


I n A s 


I 5 0 


m 


1 6 0 0 0 


2 0 0 


1 


3. 9 




JF>&-& I n A s 


I 5 0 




2 3 0 0 


1030 


1 


7. 5 


l 3 


I n A s 


2 0 0 


m 


1 5 0 0 0 


2 15 


9 


. 70 


i 4 


I n A s 


3 0 0 




1 5 0 0 0 


2 5 0 


5 


. 60 


1 5 


I n A s 


10 0 


$ 


1 4000 


22 0 


2 0 


. 3 


1 6 


In 6a 


As 


15 0 




1 4000 


3 0 0 


9 


. 9 0 


1 7 


In G a 


As 


1 5 0 




1 3000 


320 


1 0 


. 0 




*Sh&I n 


G a As 


15 0 




2 0 0 0 


110 0 


1 8 


. 9 


1 s 


In G a 


As 


ISO 




1 4 0 0 0 


3 6 0 


8 


. 30 


1 9 


In G a 


As 


15 0 




1 0 ooo 


4 0 0 


1 0 


. 4 


2 0 


In Go 


As S b 


15 0 




1 5 0 0 0 


3 0 0 


9 


. 30 




I n 


G a As S b 


15 0 




2 2 0 0 


10 5 0 


1 8 


0 


2 1 


In G a 


As S b 


1 5 0 


m 


1 5 0 0 0 


2 9 0 


g 


60 


2 2 


In G a 


As S b 


1 5 0 




1 6 0 0 0 


2 7 0 


9 


6 0 


2 3 


I nA s 


I nSb^I 


1 5 0 




2 10 0 0 


2 0 5 


9 


7 0 


24 


In Ga 


As mst>nm 


ISO 


m 


1 6 00 0 


3 0 0 


8 


7 0 



[0140] [3E4] 









mm 

Ko. 




(A) 




(nV/500G6V) 


R 

( Q ) 


CnV/0G$V) 




1 2 


I n A s 


1 5 0 


& 


2 2 0 


400 


L.20±O.4D 


A 




1 n A s 


15 0 


m 


3 5 


2 0 0 0 


5.00±0.40 


C 


1 3 


I n A s 


2 0 0 


& 


2 2 5 


4 3 0 


1.20±0.40 


A 


1 4 


I nAs 


3 0 0 




2 1 0 


5 0 0 


m± 


A 


1 5 


I n A s 


1 0 0 


* 


17 0 


440 


B-t 


A 


1 6 


In G a As 


1 5 0 


m 


2 1 5 


6 0 0 


B± 


A 


1 7 


In G a As 


1 5 0 




2 0 5 


6 2 O 


BJi 


A 




In G a As 


1 5 0 




3 0 


2200 


5.00±0-40 


C 


1 8 


In G a As 


1 5 0 




2 0 5 


70 0 


1.20± 0.40 


A 


1 9 


In Ga As 


1 5 0 


w 


15 0 


80 0 


m± 


A 


2 0 


In Ga As Sb 


1 5 0 


m 


2 1 0 


BOO 


m± 


A 




In Ga As Sb 


1 5 0 


m 


30 


2 100 


s.ao±o.40 ! 


C 


2 1 


In Ga As Sb 


1 5 0 


m 


2 1 5 


580 


1.20± 0.40 


A 


2 2 


In Ga As Sb 


I 5 0 




2 3 0 


5 4 0 


B± 


A 


2 3 


I n A s In SbM 


15 0 


m 


2 6 0 


4 10 


B-b 


A 


2 4 


In Ga As In SbM 


1 50 




2 2 5 


6 10 


m± 


A 



[0141] EA_b, ^mm^mmm\cxox^-<tz^K 

«WttrixfeK:iwesix«t>©"C«:*<, # 

[0142] 50 



6 0 S £>f£, j&iStt^J;^ Inx Gat-x As y Sb 



-17- 



(18) 



ftmW-l 0-233539 



33 

i-y(o<xsi.o. o^ y ^.(nmmm&m&nt lt*j 

[Hi] *»Wo««*>*<oas*^***lfc«i: L 

[04] I nAsf^I-f^^I^I^l 

[15] *«WOK«^^0 1«-C*>S««lSfit*T- 

[16] *»WO^St-feV^(7>lWlT?&S7h— /U*^<b 
I ClHJKco^^tbytS i I CO^-s^fcj&SH— ^ y ^r 

[18 ] *«w^i?jSfi0y i ^isw-s^ettflEoautjB 



34 



[no] *»W(oiijt«5«c*5W-6*iF-«eL«oa* 
[hi] *&w<ommmi 2tc^tta^-yum^m/E 

[112] #3893<E>HJS0yi 2fc*5»t-6*^«ttk^>® 

[114] **M60|a6fi»J 1 7 Jr*5lt-5*^«tt|I<?3» 

i XK 

2 

3 irv-tf-JI 

6 £=ft^¥«KJI 

7 K**— ^*fi* 

8 y ->^<— 3 vjg 
20 9 K-*— **6Jfe 

10 h^<— 

1 l ««-fe 

12 S i I Cf-y-f 

i 3 r-r ^ vksg 
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